Résumé. 2014 Des particules complexes se forment dans l'eau par l'association spontanée de 
A, semblables aux micelles formées par les solutions de SDS pur à faible force ionique; (iii) ces sous-unités sont adsorbées sur les brins de la macromolécule (PEO); la distance entre sous-unités voisines dans un agrégat est contrôlée par l'équilibre entre leurs répulsions électrostatiques et l'énergie libre de la macromolécule (entropie de configuration + attraction pour les surfaces). Enfin les expériences de variation de contraste montrent que tous les agrégats présents dans les solutions stoechiométriques PEO + SDS ont la même composition. Abstract. 2014 Complex particles are formed in water by the spontaneous association of poly(ethylene oxide) macromolecules (PEO) with the small amphiphilic molecules of sodium dodecylsulfate (SDS). As a result, the phase diagram of dilute PEO + SDS solutions shows 2 singularities : a critical SDS concentration for the formation of the aggregates, and a stoichiometry. Small angle neutron scattering experiments on the stoichiometric aggregates are reported; the contrast variation method is used to determine separately the configuration of the polymer and that of the amphiphile in a PEO + SDS aggregate. The following structure is obtained : (i) each aggregate contains a single PEO macromolecule whose radius of gyration is comparable to that of a « free » PEO coil; (ii) the SDS molecules of the aggregate are clustered in subunits which are small spheres, 20 A in radius, similar to the micelles formed by pure SDS solutions at low ionic strengths; (iii) these subunits are adsorbed on the PEO strands; a distance between neighbouring subunits within the aggregate has been measured. Moreover, the contrast variation experiment shows that all the aggregates present in stoichiometric PEO + SDS solutions share the same composition.
J. Physique 43 (1982) [1] , the complexation of small molecules by cage-like structures [2] or by macromolecules [3] , and also the association of 2 types of macromolecules [4] . With [14, 15] , surface tension [7, 16, 17] , dye solubilization [15, 18, 19] , conductivity [16, 18] [16] , dots from reference [7] . As explained in reference [7] [18] . PEO polymers of lower molecular weights do not associate with SDS.
The saturation concentration x2 has the properties of a stoichiometry. Indeed the quantity x2 -xl, which is the amount of SDS bound to PEO, remains proportional to the PEO concentration y (Fig. 1 [20] . In order to decide which of these structural models is adequate we turned to neutron scattering; a preliminary report of our results has been published previously [36] . In Figure 3 shows that the scattering length density of PEO can actually be matched by using a solvent made of 82 % H20 + 18 % D20. In this solvent the PEO molecules do not produce any coherent scattering at small angles; the observed coherent scattering is produced by the SDSD molecules ; its intensity is proportional to the square of the contrast :
between them and the solvent. Conversely, the scattering length density of SDSD is almost matched by D20 ; in this solvent most of the scattering is produced the scattering is proportional to squares of differences in densities p = b/v between the various components. Zero contrast between PEO and the solvent can be obtained by using a mixture containing 82 % H20 and 18 % D20, which matches the average scattering length density of PEO. Zero contrast between SDSd and the solvent is almost achieved by using D20 ; an exact matching of the average scattering length density of SDSd would however require a solvent containing 4 % more deuterium than D20.
by the PEO molecules. An exact cancellation of the scattering from SDSD can be obtained in the limit of very low angles by extrapolating the data taken in a mixture of H20 and D20 to a solvent containing 4 % more deuterium than D20. Even then the inhomogeneities in the density of scattering length of SDSD (polar heads vs. hydrocarbon tails) would produce some scattering at finite angles. This is however a very small effect, as can seen by comparing the scattering in D20 from pure SDSD with that of SDSp [11] . The overlap between the Q ranges of these experiments enabled us to reconstruct a single scattering curve for the Q range 2 x 10-3 Q 0.6Å-1 (Fig. 4) . One [23, 26] . Then the molecular weights of the various components in the scattering particles can be deduced from the absolute value of the intensity scattered at very low angles (Q -0) and concentrations (C --+ 0). This procedure involves the use of a wavelength dependent correction factor g(A) which takes into account the inelastic effects in the scattering from H20 ; we used the values of g(A) given by Jacrot and Zaccai [26] . With (Fig. 10) . If Figure 11 shows the scattering curves of pure SDS solutions, with no salt added; they also show a peak, which is produced by interferences between the micelles. The position of this intermicellar peak depends on the intermicellar distances, and therefore on the concentration of the SDS solution; on the contrary, the peak shown in figure 10 for dilute PEO + SDS solutions does not depend on the total concentration of the solution. [7, 30] . The total area of this interface is :
Also for scattering particles of uniform density, the total volume of the particles is : (Fig. 14) .
On the other hand, the curves for SDS in a PEO + SDS aggregate remain quite close to the scattering curves for spheres, with a weight average radius R = 23 A and polydispersity M wi M n = 1.4 (Fig. 15) . Conversely, one can try to plot the data in a representation which is appropriate for elongated particles : a plot of Log QI (Q ) vs. Q 2 (Fig. 16) shows that the micelles in SDS solutions with 0.8 M NaBr have a cylindrical shape, with a cylinder radius R = 18 A, whereas the curve for SDS in PEO + SDS aggregates does not follow the expected behaviour for cylinders. This establishes that the SDS molecules in PEO + SDS aggregates remain clustered in spherical micelles even at high ionic strengths. 5 . Structure. - [7] . (Fig. 8) . Thus the adsorption of such polymers on the SDS/water interfaces does not produce a collapse of the polymer coils [33] . With 
